Background: Low body weight was one of the risk factors of osteoporosis. Little is known about the correlation between body weight change and bone mineral density (BMD) in Korean women. Therefore, this study was designed to reveal the impact of body weight change on BMD of the lumbar spine in perimenopausal women.
INTRODUCTION

Measures
Each participant also underwent a complete physical examina- Losing body weight might help control blood lipid pro le but low body weight could a ect bone mineral density because low body weight itself is one of known risk factors of osteoporosis.
5-7)
A large sectional study has shown that there was a positive correlation between body weight and bone mineral density (BMD) and especially weight barring part of body, lumbar spine and femur neck tended to be associated more with body weight than no weight barring part like radius. 8) According to some of domestic studies, all three groups -male adults (average age of 49.6), women over 50 years old and young females (average age of 34) -had a correlation between body weight and lumbar spine (r = 0.295, r = 0.24-0.29, and r = 0.222). [9] [10] [11] A prospective study followed up women in menopausal transition for 2 years and inferred its relation between body weight change rate and BMD change rate on a graph. e diagram proposed that about 3% of weight gain per 2 years was need in order not to lose bone mineral density, and even though body weight was maintained, it also caused 1% loss of bone mineral density every 2 year.
12)
Premenopausal women with osteopenia tend to have faster pro cess of losing bone mineral density and diagnosed with osteoporosis more after all than premenopausal women with normal BMD. 13) If premenopausal women with osteopenia are treated early enough, that may help not to proceed its process to reach osteoporosis. 14) erefore, when life style modi cation like losing body weight is planned for a premenopausal woman to reduce cardiovascular risk, it's correlation with BMD must be considered first. However, little is known about the correlation between body weight change and BMD for Korean women.
erefore, this study was designed to reveal the impact of body weight change on BMD of the lumbar spine in perimenopausal women.
METHODS
Study Subjects
Healthy premenopausal women aged between 44 and 50 years old who visited University Hospital in Busan and had annual health check-ups including BMD at least twice were No work out group was a group that hardly ever exercises.
Basal Characteristics of the Study Subject
Daily energy and nutrient intake were assessed using a 7-day semi-quantitative frequency questionnaire with 24 food items.
A trained dietitian interviewed each participant regarding the average frequency of consumption and portion size of each food weekly during the previous three months. Participants were presented with two-dimensional food pictures of the actual size of portions on a computer by a single interviewer to minimize interviewer bias. Medium was de ned as the portion sizes shown, small was about one-half the medium portion size, and large was one-and-a-half times the medium portion size.
Statistical Analyses
Statistical analyses were performed using the SPSS ver. Values are presented as mean ± SD (range) or number (%).
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Association between Anthropometric Data and Lumbar BMD
There was no significant difference between weight, BMI and waist circumference, while significant differences between percent body fat, ALP, fat free mass and 2nd lumbar spine BMD during 1-year follow-up period (Table 2) . After adjustment for age, calcium intake, exercise status, smoking status, and alcohol drinking, partial correlation coe cients of between 2nd lumbar spine and average BMD change and weight change were 0.32 (P < 0.01) and 0.28 (P < 0.01) relatively, but there was no signi cant correlation between weight change and ALP change (Table 3) .
Differences in the Mean BMD Change bet ween Groups
One-way ANOVA showed that there was at least one significant difference in the mean BMD change between groups:
weight maintaining, weight gain, and weight lost group. According to post-hoc test, the weight gain group relatively showed an increase in BMD of lumbar spines than weight lost group (Table   4) . ere was no BMD change in BMI less than 23 kg/m 2 group, but in case of BMI more than 23 kg/m 2 group, BMD in weight gain group was increased more than the weight maintaining group.
DISCUSSION
The aim of this study was to evaluate the impact of body weight change on BMD of the lumbar spine in apparently healthy peri menopausal women during the 1-year follow-up period. ) of the lumbar spine. Study, the correlation coefficient between body fat mass and skeletal muscular was 0.5 8) and it is too strong to separate them individually for analyzing them statistically. Because of these limitations, it was hard to implicate its correlation.
is study still has some limitations, although most potential con founders were carefully controlled to lower the possibility of residual confounding effects. First of all, the subjects of this study were all examinees who visited University Hospital and so it has yet to be seen whether our results can be generalized to entire population. Second, one-year follow-up period might not be enough to demonstrate the correlation between body weight change and BMD change. ird, while many kinds of nutrition such as calcium, protein, vitamin D, vitamin K, and minerals are needed to build up and maintain bone mass, this study obtained only calcium intake information from the subjects. Forth, only current eating habit was invested so that previous calcium accumulations were not considered. Fi h, low body weight group was not included in this study, even though same amount of body change would a ect more on BMD in people with lower body weight than others. 28) Many previous studies have shown that if one experienced 'weight cycling,' even though one gained weight again, it did not recover to its initial BMD. 29, 30) There is a possibility that this study might fail to identify the weight fluctuation during the follow-up period. Maybe this influences BMD change.
In conclusion, we found that only 3% body weight change during a 1 year period impacts on lumbar spine BMD in perimenopausal women and that in case of especially overweight women, the weight gain relatively shows an increase in BMD of lumbar spines than the weight loss in a retrospective cohort study. Our ndings suggest that weight change in perimenopausal overweight women may contribute to developing BMD loss and much more longitudinal studies and a more comprehensive approach are needed.
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Their BMD change by their weight change was retrospectively monitored to give general and clinical information for adequate weight control among perimenopausal women to prevent BMD loss. Body weight is well-known as a very important determinant of BMD. 17) Weight baring exercises place continuously more stress on the skeleton and then protect the skeleton from external forces or impacts. In addition, some estrogens from fat tissue prevent bone atrophy from bone. 18) Low body weight is associated with an increased risk of low bone mass, while obesity is considered as a protective factor for osteoporosis in postmenopausal women. [19] [20] [21] [22] Most previous studies about the relationship between body Both body fat mass and fat free mass in uence on bone metabolism and act mechanical forces on the skeleton, although which body compartment of them relates more strongly to BMD is still controversial. 23) Previous studies presumed that increase in both body fat mass and skeletal muscular mass causes increase in BMD, 24, 25) while recent studies have shown that BMD was decreased by in crease in body fat mass after the adjustments for body weight. 26, 27) In this study, however, both body fat mass and fat free mass had no signi cant correlations with BMD. e reason of this result is still not clear but this maybe explained in part by bioelectrical impedance analysis based on the principle that the resistance to an applied electric current. is result may be a ected by patient's hydration or time spent on measuring. ese errors could not reflect enough to correct body composition change due to body weight change. Although more accurate measurement such as DEXA, computed tomography or magnetic resonance imaging can be considered to solve this problem, there
